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(54) FIBER COMPOSITE PRODUCT 

(57)Abstract: 

PURPOSE: To provide the fiber composite product giving excellent 
smooth surfaces not producing projections and depressions when 
heated and press- molded. 

CONSTITUTION: This fiber composite product comprising glass fibers 
and a thermoplastic resin and having many pores over its whole body is 
characterized by having a core layer 2 consisting mainly of thick 
inorganic fibers 1 having a diameter of 17^m and surface layers 4 
consisting mainly of thin inorganic fibers 3 having a diameter of lO^im. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Fiber composites characterized by having the surface in which the thin inorganic fiber which mainly 
has the diameter of less than 13 micrometers at least on one side exists among both sides of the core layer in 
which the thick inorganic fiber which mainly has the diameter of 13 micrometers or more exists in the fiber 
composites which serve as an inorganic fiber from thermoplastics, and have many openings over the whole, and 
a core layer. 

[Claim 2] Fiber composites characterized by mixing the thick inorganic fiber which has the diameter of 13 
micrometers or more, and the thin inorganic fiber which has the diameter of less than 13 micrometers at a rate 
of 2:8-8:2 in the fiber composites which serve as an inorganic fiber from thermoplastics, and have many 
openings over the whole, and voidage equipping at least one side with less than 70 - 90% of surface among both 
sides of the core layer whose voidage is 90 - 96%, and a core layer. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the fiber composites used for the interior material for 

automobiles, or structural interior material. 

[0002] 

[Description of the Prior Art] Generally, it is lightweight to the above-mentioned interior material, and the 
ingredient excellent in engine performance, such as rigidity, thermal resistance, and a moldability, is required of 
it. The fiber composites which consist of comparatively thin inorganic fiber and thermoplastics with a diameter 
of 10 micrometers, and have many openings over the whole as this kind of an ingredient conventionally are 
known (refer to JP,1-156562,A). 
[0003] 

[Problem(s) to be Solved by the Invention] Since thick fiber composites will be compressed at the time of 
shaping when fiber composites expand and thickness increases with heating, in case press forming is heated and 
carried out, a smooth front face is obtained, and case [ like deep drawing ], moreover, the configuration appears 
in Sharp. Since the diameter of an inorganic fiber is comparatively thin, while the conventional above-mentioned 
fiber composites have the advantage in which irregularity does not appear in a front face, in case press forming 
of them is carried out, even if it heats, the thickness seldom increases them. 

[0004] When the purpose of this invention heated and carries out press forming, it is to offer the fiber 
composites from which the smooth side irregularity appeared and excelled [ side ] in the front face is acquired. 
[0005] 

[Means for Solving the Problem] Invention of claim 1 is characterized by having the surface in which the thin 
inorganic fiber which mainly has the diameter of less than 13 micrometers at least on one side exists in the fiber 
composites which serve as an inorganic fiber from thermoplastics, and have many openings over the whole 
among both sides of the core layer in which the thick inorganic fiber which mainly has the diameter of 13 
micrometers or more exists, and a core layer. 

[0006] In the fiber composites which invention of claim 2 serves as an inorganic fiber from thermoplastics, and 
have many openings over the whole The core layer whose voidage the thick inorganic fiber which has the 
diameter of 13 micrometers or more, and the thin inorganic fiber which has the diameter of less than 13 
micrometers are mixed at a rate of 2:8-8:2, and is 90 - 96%, It is characterized by voidage equipping at least 
one side with less than 70 - 90% of surface among both sides of a core layer. 

[0007] Although the thick inorganic fiber which mainly has the diameter of 13 micrometers or more in a core 
layer was used for making the thickness increase greatly in invention of claim 1 when the elasticity of fiber 
composites was enlarged and was heated by this, and it is because this cannot fully expect in less than 13 
micrometers, a more desirable diameter is 17-21 micrometers. 

[0008] Moreover, although the thin inorganic fiber which mainly has the diameter of less than 13 micrometers 
was used for the surface for making it irregularity not appear in the front face after press forming and it is 
because this cannot fully expect in 13 micrometers or more, a desirable diameter is 6-11 micrometers, and a 
more desirable diameter is 7-10 micrometers. 

[0009] Mixing the thick inorganic fiber which has the diameter of 13 micrometers or more, and the thin 
inorganic fiber which has the diameter of less than 13 micrometers for making the thickness increase greatly at 
a rate of 2:8-8:2 in invention of claim 2, when the elasticity of fiber composites was enlarged by the thick 
inorganic fiber and it heated, it is for making it irregularity not appear in the front face after press forming by 
mixing a thin inorganic fiber. And according to the augend which the thickness of fiber composites needs, it is 
above-mentioned within the limits, and a mixed rate is changed. And in order to obtain good front-face nature, 



it is desirable that fiber composites are contained for the thin inorganic fiber ten to 70% of the weight. 
Moreover, it is desirable on reinforcement that thermoplastics is contained 30 to 80% of the weight, and a more 
desirable content is 45 - 70 % of the weight. 

[0010] Since a surface needs reinforcement, the smaller one of voidage is [ a surface ] good. Voidage is small, 
namely, if a consistency is high, the elasticity of not only a thin inorganic fiber but a thick inorganic fiber will'be 
controlled, and front-face nature can be made good. However, since an ingredient will focus on a surface too 
much and the reinforcement of a core layer will fall after all when not much small, less than 70 - 90% of range is 
needed, and the desirable range is 80 - 86%. 

[0011] Moreover, since voidage of a core layer was made into 90 - 96%, a thick inorganic fiber cannot receive 
constraint of thermoplastics easily, and guarantees enlarging the elasticity of fiber composites. At less than 
90%, this is not guaranteed for voidage. The range where the voidage of a core layer is desirable is 91 - 94%. 
[0012] As an inorganic fiber, a glass fiber, a carbon fiber, etc. are raised, for example, and the die length has 5- 
200 desirablemm from the point of the moldability of the below-mentioned mat-like object. 
[0013] As thermoplastics, poly ERECH1N, polypropylene, saturated polyester, a polyamide, a vinyl chloride, 
etc. can be raised. And when obtaining fiber composites from the below-mentioned mat-like object, it is 
necessary to carry out a laminating to the both sides as a film. The thickness of this film comes out 
comparatively as the inorganic fiber which constitutes a mat-like object, and is determined suitably. Although 
fiber composites are obtained from a mat-like object, the approach of the manufacture approach of this mat-like 
object having, for example, supplying an inorganic fiber to a card machine, ****(ing) and interweaving it, and 
carrying out needle punch processing is raised. [ arbitrary ] A needle punch consistency is 2 1cm. Hits 30-200 
are desirable. In addition, since the bulk of a mat-like object is increased in order to paste up an inorganic 
fiber, thermoplastic organic fiber, such as polyethylene, polypropylene, saturated polyester, a polyamide, and a 
polyacrylonitrile, may be added. 

[0014] When forming a surface only in one side of a core layer, two or more card machines are prepared, when 
forming a surface in both sides of a core layer, three or more card machines are prepared and these are made to 
arrange in parallel toward 1 side of a band conveyor in invention of claim 1. And in the case of the former, while 
supplying an inorganic fiber thin to the card machine of both ends to the card machine of an end in the case of 
the latter, a thick inorganic fiber is supplied to the remaining card machines, the laminating of the papyraceous 
material breathed out after **** and interweaving is carried out with folding at a card machine, then needle 
punch is struck, and a mat-like object is obtained. Although orientation of a part of surface thin fiber is carried 
out [ at a surface ] in the thickness direction for a part of fiber with a thick core layer by striking needle punch 
to a core layer, respectively, since it is 20 or less % of the weight each, it is satisfactory. In the case of one 
side, also in 10 - 40% of overall thickness Mino, and both sides, 10 - 40% of surface thickness is suitable. 
[0015] Fiber composites carry out the laminating of the thermoplastics film to both sides of a mat-like object, 
carry out heating pressurization compression, fuse thermoplastics, infiltrate this into a mat-like object, and 
while impregnating resin is in a melting condition, they are obtained by pulling and blowing up laminated 
material in the thickness direction. 

[0016] In case the obtained fiber composites are used as automobile interior material or a structural member, 
resin is fused with heating, and it compresses and size-enlargement-fabricates, and cools, and considers as 
predetermined components. In addition, the laminating of the epidermis material for makeup, such as polyvinyl 
chloride leather, a nonwoven fabric, and textile fabrics, may be carried out in the case of shaping. 
[0017] In addition, although there is also a point unknown about the reason thickness increases when the fiber 
composites of this invention are heated, the inorganic fiber is crooked by compression and it is imagined as the 
thing resulting from what it is going to restore this for to the original state in connection with melting of the 
resin by heating by above-mentioned needle punch processing 
[0018] 

[Function] In the fiber composites which invention of claim 1 serves as an inorganic fiber from thermoplastics, 
and have many openings over the whole Among both sides of the core layer in which the thick inorganic fiber 
which mainly has the diameter of 13 micrometers or more exists, and a core layer, since it has the surface in 
which the thin inorganic fiber which mainly has the diameter of less than 13 micrometers at least on one side 
exists Irregularity does not appear in the front face after press forming according to the inorganic fiber which 
the elasticity of fiber composites becomes large by existence of an inorganic fiber with a thick core layer, the 
thickness increases greatly when it heats, and exists in a surface being thin. 

[0019] In the fiber composites which invention of claim 2 serves as an inorganic fiber from thermoplastics, and 
have many openings over the whole The core layer whose voidage the thick inorganic fiber which has the 
diameter of 13 micrometers or more, and the thin inorganic fiber which has the diameter of less than 13 



micrometers are mixed at a rate of 2:8-8:2, and is 90 - 96%, Since voidage equips at least one side with less 
than 70 - 90% of surface among both sides of a core layer When the elasticity of fiber composites became large 
by the thick inorganic fiber, the thickness increased greatly when it heated, and the thin inorganic fiber is 
mixed, irregularity does not appear in the front face after press forming 
[0020] 

[Example] First, it explains per example of invention of claim 1. 

[0021] This example is shown in drawing ] . an example 1 — the fiber composites (A) of this drawing Thick 
inorganic fiber which is the fiber composites which serve as an inorganic fiber from thermoplastics, and have 
many openings over the whole, and mainly has the diameter of 17 micrometers or more (1) The existing core 
layer (2), Core layer (2) Surface to which the thin inorganic fiber which mainly has the diameter of 10 
micrometers or less exists in both sides (4) It has, a glass fiber is used as an inorganic fiber, and the mixture of 
polypropylene and polyethylene is used as thermoplastics. Upper surface (4) Core layer (2) And following table 
layer (2) The percentages of thickness are 30%, 40%, and 30%. 

[0022] The above-mentioned fiber composites (A) are manufactured as follows, that is, it is shown in drawing 2 
— as — a card machine — three sets (5), (6), and (7) preparing — these — band conveyor (8) It is made to 
stand in a row toward 1 side. And it is a thin glass fiber (3) with a diameter of 10 micrometers to the 1st and 
the 3rd card machine (5), and (7). While supplying a polypropylene fiber with a diameter of 10 micrometers at a 
rate of the weight ratio 3:1 It is a thick glass fiber (1) with a diameter of 17 micrometers to the 2nd card 
machine (6). A polypropylene fiber with a diameter of 10 micrometers is supplied at a rate of the weight ratio 
3:1. These card machines (5) - (7), respectively After **** and interweaving, It is a band conveyor (8) about 
the breathed-out papyraceous material. They are 150 g/m2 in a top. A laminating is carried out with folding at 
a rate, and then it is 2 70 places/cm to these. It is needle punch (9) at a consistency. Punching was carried out 
and the mat-like object (10) was obtained. The laminating of the polyethylene film with a thickness of 130 
micrometers is carried out to both sides of a mat-like object (10). After heating for 3 minutes at 200 degrees C 
on both sides of the obtained laminated material between the polytetrafluoroethylene films of two sheets, It is 
5kg/cm2 by the press heated at 200 degrees C. Pressurize and it compresses into 0.8mm for 10 seconds. 
Keeping at 200 degrees C, in the thickness direction, vacuum suction was carried out and the double-sided 
polytetrafluoroethylene film was pulled, after blowing up laminated material to 3mm in thickness, it cooled and 
exfoliation removal was carried out and the polytetrafluoroethylene film was obtained from laminated material. 
L0023J an example 2 — the fiber composites of this example — an example 1 — setting — core layer (2) 
Surface (4) of one of the two Core layer (2) Except having made it the same configuration the same thing as an 
example 1 — it is — the manufacture approach — 1st card machine (5) Thin glass fiber (3) supplying — glass 
fiber (1) thick to the 2nd and 3rd card machines (6) and (7) Except having supplied, it is the same as that of the 
case of an example 1 . 

[0024] the example 1 of a comparison — the fiber composites of this example of a comparison — an example 1 

setting — core layer (2) Both surfaces (4) the thing same except having made it the same configuration as 
an example 1 — it is — that manufacture approach — the 1st thru/or 3rd card machine (5) - (7) Glass fiber (3) 
thin to all Except having supplied, it is the same as that of the case of an example 1. 

[0025] the example 2 of a comparison — the fiber composites of this example of a comparison — an example 1 
setting — both surfaces (4) Core layer (2) the thing same except having made it the same configuration as 
an example 1 — it is — that manufacture approach — the 1st thru/or 3rd card machine (5) - (7) Glass fiber (1) 
thick to all Except having supplied, it is the same as that of the case of an example 1. 
[0026] Below, it explains per example of invention of claim 2. 

[0027] This example is shown in drawing 3 . an example 3 — the fiber composites (B) of this drawing It is what 
serves as an inorganic fiber from thermoplastics, and has many openings over the whole. The core layer whose 
voidage the thick inorganic fiber (11) which has the diameter of 17 micrometers, and the thin inorganic fiber 
(12) which has the diameter of 10 micrometers are mixed at a rate of 7:3, and is 92% (13), Voidage equips both 
sides of a core layer (13) with the surface (14) which is 85%, a glass fiber is used as an inorganic fiber, and the 
mixture of polypropylene and polyethylene is used as thermoplastics. The percentages of the thickness of an 
upper surface (14), a core layer (13), and a following table layer (14) are 20%, 60%, and 20%. 
[0028] The above-mentioned fiber composites (B) are manufactured as follows. That is, a glass fiber with a 
diameter of 17 micrometers, a glass fiber with a diameter of 10 micrometers, and a polypropylene fiber with a 
diameter of 10 micrometers are supplied to a card machine as a weight ratio 4.9:2.1:3, needle punch is struck, 
and it is 450g/m2. The mat-like object was obtained. The laminating of the polyethylene film with a thickness of 
U0 1 micrometers is carried out to both sides of a mat-like object. After heating for 3 minutes at 200 degrees C 
on both sides of the obtained laminated material between the polytetrafluoroethylene films of two sheets It is 



5kg/cm2 by the press heated at 200 degrees C. Pressurize and it compresses into 0.8mm for 10 seconds. 
Keeping at 200 degrees C, in the thickness direction, vacuum suction was carried out and the double-sided 
polytetrafluoroethylene film was pulled, after blowing up laminated material to 3mm in thickness, it cooled, and 
exfoliation removal was carried out and the polytetrafluoroethylene film was obtained from laminated material. 
[0029] an example 4 — in an example 3, except having set the weight ratio of a thick glass fiber (11) and a thin 
glass fiber (12) to 5:5, the fiber composites of this example are the same as that of an example 3, and are the 
same as that of the case of an example 3 except having set the weight ratio of a thick glass fiber, a thin glass 
fiber, and a polypropylene fiber to 3.5:3.5:3 by that manufacture approach. 

an example 5 — in an example 3, except that the weight ratio of a thick glass fiber (11) and a thin glass fiber 
(12) set to 3:7, the fiber composites of this example are the same as that of an example 3, and are the same as 
that of the case of an example 3 except having set the weight ratio of a thick glass fiber, a thin glass fiber, and 
a polypropylene fiber to 2.1:4.9:3 by that manufacture approach. 

the example 3 of a comparison — all the fiber composites of this example of a comparison are the same as an 
example 3 except having used the glass fiber with a diameter [ m ] of 10 micrometers. 

[0030] the example 4 of a comparison — all the fiber composites of this example of a comparison are the same 

as an example 3 except having used the glass fiber with a diameter [ m ] of 17 micrometers. 

[0031] the example 5 of a comparison — except having used the glass fiber with a diameter [ m ] of 10 

micrometers, all the fiber composites of this example of a comparison are the same as an example 3, and the 

same as an example 3 except having not expanded thickness by that manufacture approach. 

[0032] the example 6 of a comparison — except having used the glass fiber with a diameter [ m ] of 17 

micrometers, all the fiber composites of this example of a comparison are the same as an example 3, and the 

same as an example 3 except having not expanded thickness by that manufacture approach. 

[0033] The fiber composites of each above-mentioned example and each example of a comparison were heated 

at 180 degrees C, and expansion thickness was measured. Moreover, the cooling press of the fiber composites 

after expansion was carried out by 5mm path clearance plate-like, 30 thickness of the fiber composites after 

cooling was measured, and it asked for an average and standard deviation. These results are shown in Table 1 

[0034] 

[Table 1] 
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In Table 1 , that standard deviation is large shows that dispersion is large and a front face has much irregularity 
to thickness, moreover, the thickness after heating expansion is inadequate — therefore, since it is not 
compressed even if pressed, it is shown that a front face cannot become smooth easily 
[0035] 

[Effect of the Invention] A moldability is very good, without irregularity appearing in a front face by the thin 
inorganic fiber, while according to the fiber composites of this invention the smooth side which was excellent 
after the press is acquired since thickness increases greatly at the time of heating when press forming is heated 
and carried out by the thick inorganic fiber. 
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100 2 3] %mtn2 

d©£*60!l©a»6«S<*li. icisnx, Z-9 

(2) ©tf-;S©£Jf(4) ££j|(2) tHi;«|*lcLfc£W 

I6L. ^2Ri;^3©*-HT->>(6)(7)IC*t^7^ 
tt*(l) *««!©*££ EST* 

[0 0 2 4] \mm i 

crott»WW8»«^«:|i. icfcHT. Z-M 10 

(2) £W?i©i&g(4) £HC**CUfcEtfm. 

S3#B©A-H7-»(5) ~(7) V-t^Tlzm^fi? 
X«H(3) £«»&LfcEmtt. 3W6Wl©*££|S|«T- 

[0 0 2 5] it««2 

£S(4) ££1(2) £P!i;*|fifcKLfc£Wm. SS«W 1 

3ft|0*-HT-»(5) ~(7) ©-T^TIC*V^7^ 20 

s. 

[0 0 2 6] o€flC. »*J12C?SW<D^J8WICt5lfR 
[0 0 2 7] &SW3 

d©&iSWtt. 0 3IC*3nT^D, P?B©aii»-£# 
(B) IJ. «*«ltt}»Plffltt»JgA^^I5A^*«:|C 
:bifcoT£»©2K£*rT*t>©T'*D» 17 tf m©il 
&£#T*±^«««lftUl),h 1 0 umOiSS«r^-ri 
«V>«l««»(12)dt7 : 3 ©»#TE£ 3*1X43 0. £ JO 

«*^9 2xos»d3)t. ZM(.mommztm&ifi 

8 5%©SS(14)t£flM.T*0. LXttfl 
7X8»*iffll)C,ti, 3»Bj«BttWiittT«. #U7n 

8JMU4). SJB(13)SirF*H(14)©J9$oafili. 2 
0%. 6 OJC2ftt;2 0%T*i. 
[0 0 2 8] ±KtMft«£# (B) tt. o€f(0«k^lcU 
T»i§-B-e>tl4. -frfcfr^. *-h"7->>ICiaff 1 7<i 
mro^77.«ltt. ifigl 0</m©#7Xaj§i. fig 
1 0 um<D*'jyDtfU>tt|t^aflit4. 9 : 2. 40 
1 : 3<tLX#*SU x-F;i^>^£fJ-pX4 5 Og 
/m2 ©77 htt*J£8;fc. W htt<ft©Sffi(C»3 1 
3 0</m©tf 'JX?lx>7-f;k£,£«BL. 8?>nfc« 
8 «J £ 2 ft© # 'J 7- b v 7 )V* □ X^ P > 7 4 )l A 05 ffl 
ltt*A,T2 0 0rT3^PflUD!»tfc». 2 0 OriCttUfe 



WM¥6- 2 0 0 4 6 0 

Lfc^PXICkO 5 k g/cm 1 TlOELXO. 8mm 
IC 1 0#fflJE»L. 2 0 0t:iC«ofci*pffiC03}J'Jx 
h 7 7** D X? W > 7 ■< £JP3 ^(o)ICH5»5l L 
XSI^tfO. JPS 3 mm*T«B*>£»e>*ttZia«*a> 
L. * , J5 L h77^^DX5 1 U>7w;UASr«jg«9A^ 
fMMfc&LXfiifc. 
[0 0 2 9] &«H4 

i©£lS«©aitilS<*tt. SlifiM3lC*V»T, 
5Xa»(ll)£. «V>#5Xaa(12) ,»:©«*&£ 5 : 

5£Lfctt*m. £««3,>:E«©t>©Ta9. 

7*Dt;p >««<>:©£*&£ 3. 5:3. 5:3£L£ 

BWS. ^»«3©«^t|H|«T»S. 

*16«5 

JI©*««©a«aSfctt. *»«3IC*UT. 
5X«tt(ll)t. »H#5Xaift<12)<>: ©£«&*< 3 : 
7&lfc£lftli. *J6M3t[S|»©t©T»0. 
££8Tli*V>;tf7Xaifti, ffll^5X««tt. #>J 
yDhrP>«J6t©S«lt*2. 1:4. 9: 3tU 
ttttli. ^»«3W«^t|^«T*-5. 
Jt«tt3 

£©ittt«©aii«£#li. t^TSglOwmm^ 

5 x an zm c: t em temt&m 3 1 c t> ©T * 
•5. 

[0 0 3 0] tt«W4 

C©ittt«©«»»^*tt. T^xegl 7 tf mm©# 
5 X 811 Sr ffl V>fc £ i «*m&j6W 3 t |S| C t, ©X ft 
■5. 

[0 0 3 1] ik«W5 

C©lt«W©«»tt-&Wi. T^TiBgl 0umm<D1} 
7 X ttH «r ffl t ^ t £Mt-tt£)tf| 3 t B C t, ©T $, 
D. *©Hjfi^ttT«JP3Sr»a3U^A^7cIt«^ 
«Sli60!3t|S)i;T-*S. 
[0 0 3 2] JtKW6 

d©it««©a»a^»»i. T^Tiftgl 7 ymmCDfl 
5Xa»SrfflV^^tBin«^lSW3 tRCfc©T* 
0. ^©»iS*jiTttffS*l6S^«^A^fcc:t£A^ 

[0 0 3 3] ±B&*K«fcJ:tf&ttiMI©MUt*-&{* 

*i 8 0t:»cin»t. »3B»$*h^l&. ®® 

ft©a»*^#* 5 mm©^ 'J 77 >XT¥«ttlC??(a) 
yUXL. ftfl)»©a»1i^«:©»3S 3 OAfflfcL-. 

[0 0 34] 
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±£LT 1 3 um&±<D&m£#?Z ) ±umVMmW1f 

1 3wma±<oiig*wr4*t»«a»itii 3 tfm * 

»©Si€6*WTiffl^*«ttl6*t2 : 8~8 : 2 ©MS 
Tfi&SHT^O. 2R*#9 0-9 6%©£/lt. « 
S©Sffi©5*4>fc<,!:fcK-ffil;:£BMW7 0-9 0* 

<*. 

(0 0 0 1 J 
[00 0 2] 

», was. j«»tt*©tti6»r«nfc«fi*iB*3n 

£. «*«J:0. C©a©tm£LT. Sgl 0ym©Jt 

fcoT£R©2»£*r-r*aaa£#*taie>nTt<>.& 

<fcBfl¥ 1 - 1 5 6 5 6 2W&m&W> . 
[000 3] 

[«MAJ*ftLie>t-r5aH] na^Lx^v^samr 

SIB. D0»lCj;-DTlMt1t^W*tttaL. 0*»iJ81O-r 

ti. a«a8©sg*ut«M«^©T$ffiKQDflaista 

[0 0 0 4] #fE9]©BWIi. ftURLT^UX^Lt 
[000 5] 

[i»H£tfi*-f**u&©#a] l ©REte. ftffl 

aa t » pjffittwjga* e& o ^ x£ft © 

±©BS5r^-r4AV^«««*q¥ttriSe<!:. si 
©Wffi©5^'>*<i:tH-ElC. ±t LT 1 3wm*» 

[0 0 0 6] il*«2©5gi!gii, SttsaiWttJRpIffittffl 
IBA^ ^ 0 *»t3^(*lc*3fc -d T#ft ©!SRil*Wr -58M6 
S-SttlCfc^T. 1 3 tfma±©fcg£*rf S*t>J5«l 
Itlli 1 3 Mm**©ifigSrWr-&fflU«i»«lt*t2 : 



(2) KMT6- 20 04 6 0 

2 

8-8 : 2©»eTl&3nT*0. 35»35ril 9 0 - 9 
6X»|;lt. £S©Sffi©-p*>4>fc<£t>)tffil::35IB 
**t7 0-9 0%*a©aB££«ATl>.J>';:<h£*|» 
i-r*fc©T»4. 

[0 0 0 7] 8:#« 1 ©fgElCJSUT. SSIC^tLT 
1 3 wm6l±©jfig$r^T-6*^«t«liJ6«rfflUfcro 
IS. Zft\Z±Qmm&G&09H]**£<2it. ADJ»L 
fc££K*©»S£*£<igli01*L«S;fc©T*9. 1 
3 u m*mT\-iZ.tW%tt\Z\tMftT-$ ftl,»5>e>T** 
■W *«. <k»)#*U>iE&ttl 7-2 1 dmT*S. 

[0 0 0 8] SaKiiLTl 3/im*«©iBg 

5rWr^WV»*tl«lt«:fflV>t©IS. 7UXfiEJB»3fffi 

U>ifigtt6-1 l«mT*D. <t0»*L^ifigia7 
— 1 OwmTJbi. 
[0 0 0 9] a^2©S!^lC*^T. 13tfm£U:© 
SS«:Wr-&*U«i*«lii 1 3 /zm*»©agm 
4»^«E*ttltt*2 : 8-8 : 2 ©»-ST-g£Lfc© 
20 IS. *^««attK«fc0aa*S#©»a£*S<3 
iWRLfci*l:*©J92£*£<iilio3tt*fcJ&T- 

ffilCCDdliWSfcnfc^ < fc5lcTSfc©T**. *LT. 
«»*&«:©ff2©i^B<?:T2>J8lDftlCl£:i;T. ±SB« 

&*ttt. flt>*ttUMft#<tt*«&tt©l 0-7 011 

ttt»ffi#3 0-8 OMX^intt^^iAtJfiL 

<. «to»*L^watt4 5-7 oaaxT**. 

.30 [0 0 10] *HW!jJ«S:^!!fr-5©T?g«*B/h3 

a^aaaajwea < *naaaa©»* ^ fliwr -a 

Lia^Tl8JiiSB©»S^fiT-r?) ^ 
tttiZW. 7 0-9 0!K*«©«H«:&gi:U 
£LMBBtt8 0~8 6*T*>*. 
[0 0 11] i-fc. £S©2«*£9 0-9 6XiLfc 
*^**ttl6*«!»p]ffitt»|g©»JKSS»tlr< 
<. «*«[^#©Sl^*^€r<3-tt«,CtSr«S|-r-5. 
40 3S«3*#9 0X*«T»irn*iffiE3n^^. £JB©>2 
»s*©#*LV>«6Hli9 1-9 4XT**. 
[0 0 12] «««*tLTIi. fciAtftf^xaift. 

K*aasw*tfe>n. ©g £«&»©•? 

[0 0 13] S»pJffittMKtLTia. #Ulbf>, * 
'J:/cifc^>. »fn#'Jix5^k #U75H, mt¥ 

xwrt z>&wti$>z>. c©7-<;PA©©atjv.y h« 
5<7 %«r«i^-r4«E*ttJtt©»^Tajt«^e,n4. a 
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<5) 



ftM¥6- 2 0 0 4 6 0 





DUMB B ft® IV 3 

(mm) 


(mm) 


(m in) 




5. 2 


5. 0 


0.0 5 




5. 8 


5. 0 


0.0 8 


Itt&W 1 


4. 3 


4. 3 


0.2 1 


IX Mi 0 

IfclxfJ 2 


6 . 5 


5. 0 


0.2 4 




5 . 2 


5. 0 


0, 0 8 


on vi *• 


5 ft 


*i n 
0 ► u 


U . 11 




5. 7 


5. 0 


0. 1 5 


)t««3 


4. 2 


4. 2 


0.2 3 


Jt««4 


6. 2 


5. 0 


0.2 6 




3. J 


3. 1 


0.2 7 


ifc»«6 


4. 7 


4. 7 


0. 3 1 



[0 0 3 5] 



nan a*«i(o«w(osi«w<£^-riEffiBT*^. 

20 [B2] B!*«l(0»WlcJ:4«l6»^ltfflV^n.S 
■75/ h«ft©KifiSll©iFffiH-r*S. 

[fl^iRM] 
(A) (B) 

(1) 01) :*t*HMMft 

(2) (13) :«J| 

o) (12) -.m^umm 

(4) (14) :s6S 
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(6) ft§l¥6 - 2 0 0 4 6 0 
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E0 4F 13/16 A 9127- 2E 



-364- 



